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Zn*0. lJSC^%&.h2. 5MT-%mT^L. Y. Tb. Dy, HoS^Er^^j; 
;£L. %WMg^J&&^;£li5£m^^*'>^^o 

Zn£0. lJI?-%m±2. 5JI^%mtL, Tb. Dy, HoSI/ErH^^f 

Zn^O. 5il^%mT#^L, Y. Tb. Dy, HoWEr^^i 

*"U La. Ce. Mm. P r. Nd. Sm, Eu, Gd, Yb. Tm, Ca, Si. M 
n. Zr, Ti, Hf, Nb. Ag, Sr. S c RtfA 1 frh %%>WfrhWlRZfrZ>'P'& 

[W 4 ] _ , w 

Zn£0. lJET-%m±2. 5^%^tL> Tb. Dy. Ho&ttEr^k&&P 
^<bH3R£*L&^&< t& ltt<D7Cf!tY££-ft-ei. 0iT^%m±3. 5^%^T-g- 
#U La. C e. Mm. Pr. Nd. Sm. Eu. Gd. Yb. Tm. C a. S i . M 
n. Zr. Ti. Hf. Nb. Ag. Sr. S c WA 1 frh *L&/>£ 

[ft 5 ] 

Zn£0. lJE^-%m_h2. 5l?-%aTML, Y. Tb. Dy. HoXt/Er*^ 
Zn£0. 1 K^JBLt 2 . 5M?-%^T^L. Tb. Dy. H o RtfE r 

[W^S 8 ] 

W^5~8 0V>i*tL^— ^tC^V^T. m^MMX.m<0}£y^-^m^ f G 0HvJ^_L1 

6 oh v * a *&«wt8«r^*~> 

it*^ 5-9 Wf KJ3V*-C\ ttrfB^UnX#0^^ffi**2 5 0 MP a JELLT?fc 

2 fc&Kfcim ^ ^ ^ A 
[Iff *9 1 l ] 
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w*«5~i oov>-riT-*-a^*^T, twesftjpxii. je®, #mu ecaex^i 

12] 

ZnH. 1IW±2. 5«^%£ILT^L^ Y, Tb, Dy, HoXlTEr^feft 

mieft^W«e#^^^^M^W^H H H *2@{i 0.1// m£Lt l 0 0 M m&T-C** 
ZnH. 1IWU2. 5M^%J^T^L> Tb, Dy, HoJlFErHfti* 

HfrlS*^»aS#7t^^ H B H M^WMB B HS#{i 0.1// m&± 100// m^TT** 

i«53fiK*i»te ^ * *S * A 

[«« 14] 

ZnH. 5Hf%aT#tL, Y, Tb. Dy, HoRtfEr^fcfc 

mz&MMmmwmvmgk&mv^m&ML&te o. mai 100^ m&T-c** 

[1)1**1 5] 

Zn£0. 1H^%^±2. 5ll^%^T^L, Tb, Dy. HoRVErHftiS 

mm&mmmmm&<D&gknim<D¥®&&%L&te o . 1 // m&± 1 oo^ m&T-ca * 

16] 

Zn£0. l«*%JBLt2. 5IBAT«L, Tb, Dy. Ho»»ErH«» 
*»fe«^**t*^ft< t <b ia©5c*fcY*-frW-Cl. 0JK^%&±3. 5«f%flT* 

mm^mmmmmm<om^m.m<o^m^wt o . 1 M m&± ioo M m^T-e* & 

®3ftS^5«m^ * a^ q 

ZnSrO. l«^%£Ui2. 51Ef%£lT^tL> Tb. Dy, H oRtfE r 
^ibji*R2*U>4>fc< fc* lt©7G*iY^tttl. 0^%m±3. 5If%^ 

|tflB*^^a®#3SOMSa^¥^^H B H *5#fi 0.1// m&± 100// mJ^TT^ & 
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ZntO. 1»%&±2. 5 M^ITF^ U Tb, Dy, HoMErH4«S 
**e>3KR*tL4^4r< l*©56*fcY 1. 0S?%£Lh3. 5®^%J3.T^ 

tm^ww*m&n#M l &ai0> s P*bM#&ii* o i /* mai i o o ^ m»T-e**w 

[ft*9 19] 

ZnH. l^%m±2. 5H^%mT^L, Tb, Dy, HoWErH^^ 
[ffi*9 2 0] 

H^gi 2-1 9 Wf *Ltf>-9Ki3^"C> ttrlfi#aiU%> li&fEJEM/, luIB3^QX%X 
(±frIS?l»Xt/<75^ * *-^®ffi7&«6 0Hvm_Ll 6 0 H v£J.TT?**ffi3ftSt**lHt^ 
^^'>^ A^-^o 
[M *9 2 1] 

1**91 2~i 9 it*— «»c*v»-c, mmnmLw, nnfRmmm. mmmm^x 

li«riB3l4feinXI»tt, HMfcMJK*«2 5 0MP a£l±t*SiSailfi«Htv/^5/^A^ 

°[li*9 2 2] , 
Zn£0. lM : f-%m±2. 5H^%MT#*U Y, Tb, Dy, HoMEri^'S; 

4»^p>a^$tLS^*< t *> i*<&5e* 1. om=f-%&.±3. 5^%^ 
^jnx«rfToTMx%«:^*), itrfBMJnx^^MS^^fo^^^ipx^fi, ura 

[fit *9 2 3] 

ZnH. 1M^%J^±2. 5lf%J^T^L> Tb, Dy, H o RTfE r frh 

tcaiinx*sfforaiinix**^f), llMiii*M5:tr^!tt^iJDit(±, -firm 
ti^v>rftMIMiiM^ H B H M^^ ; 2>^JS^ , tt^^^'>^A^o 

[»*9 2 4 ] 

W*92 2Xtt2 3K*3V>T, miBftJS^«/i^^#^#t H WW#^^ ? 1 0 %»± 
-C^^^KltS^^^^^^A^o 
[|f*9 2 5 ] 

g*»0. l^mSill 00// mJSLT^abaSSSftRJft^tt^^^^^^^o 
[ft *9 2 6] 

ft*9 2 2 - 2 5<7>v*T*Lri>— 9fc*3V»-C, MIBaiinXWW^y *-^lK* f 6 OHvJJl 

jr =p| jj| 2 7 J 

ii*9 2 2 - 2 6 ©v»f*L*-3ii:iv»T, itriBaiinjx%o»ffcaiflp* t 2 5 OMP aft± 

[»*9 2 8] _ 
1(1*92 2-2 7 0V^i*tL^-9^^v^T, fflSaaftUnXti, ffi3£, ffWU ECAE25.tf 
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2 9 ] 

Zn£0. 1H?%£Ui2. 511?%^* t, Y, Tb, Dy, HoXVEr*?)* 
[fflfJfrS 3 o ] 

ZntO. 1 2. 5Jf^%&T-£-*U Tb, Dy, H oJStlfE r 

*feiWR3*L«4>:k< £: 6 laoSEXkYi-frW-Cl. 0^%^±3. 5m^%^T^ 

tiTlBS^»l«il1i^^^ H B H a^<7?¥^H B H *4#{± 0.1// mELL 1 0 0 // mlTFT?** 
[W#^ 3 1 1 

ZnfcO. 5 HC^&T^ U Y, Tb, Dy, KoRTfE rfrb* 

*si&i*»tt^ ^ * v * a ^ 0 

[»*313 2] 

Zn£0. 5^%J^T^*L, Tb, Dy, H o %.&E r frb %2>& 

frbmiRzti& / j>%< t i> im<DjumtY*&m-?i . on^%m±3. shc^eit^- 
mm^mmmmMom^mo^^nmi o. i M m»i 1 o o M mjaT-c** 

jsm^-^ 3 3 J 

ZnfcO. lM : f-%M±2. 5® ; f%£LT#*L, Y, Tb, Dy, HoSIfErH^ 

*5fi«ft «8tt^ ^ * V A ^ 0 
[W^3 4] 

ZnH. 5JM^-%mT^L, Tb, Dy, HoME r *5>4*» 

miE# 2004-3122098 


#M 2003-395905 


5/ 


35] 

Zn^O. lJKT-%£Lh2. 5l^%^tL, Y. Tb, Dy, H o r #»<b & 

k 5 1 fejnx £ fi 1 o t 5 1 mssam * ft 19 . «riB3 1 tfcbnx*& n mmm £ tr o £ & <3 3 1 ifc&PX^ 

ltrlE*Jll8«e«it^l£0^iam^¥^^ H H H*a:#{i 0 . 1 ^ m&± 10 0^ m^TT* * 

fcs&Kftwte^ ^ * ~> a -a-^o 

[Wf*3l3 6] w 
ZnH. 1IWU2. 5^%^T^L, Tb, Dy, HoS^Er^^Ji 

3 7] _ 

81*3(2 9-3 6 <£>V*i**L^-^K:fcv>T. IrfMffflU*. MfBJE®%. t>rf5MX%X 

(ifri£3i»x%otf ^ *-^^js^6 o h vmxi 6 0 H vjaTT?*a«aft«*«mt^ 
H»*a 3 8] 

»*S2 9-3 7 (D^-fKfr-mK&^r, mmnmvw, mms.Mm, mrfssaanx^x 

(iltflB3lfeJnX%}i> f*Vtmm* s 2 5 0MP aa±?*i»aK*8ttv^i">A^ 
W«3 9] 

ft*^5 -3 8 <D^-ftlfr— ^KiS^T. ItTfBv:/*^ A^^^fi^t*. La. Ce, 
Mm, Pr, Nd, Sm, Eu, G d. Yb, Tm, Ca> Si, Mn. Z r. T_U H 
f. Nb, Ag. Sr. ScRVAlfrh%&&frhM1RZtL2> / J?%<£i>lU<D7zm* 

[If 4 0] 

H^5~i i ov^-ftt^— ttries^nx^fi 1 ^tfr<^*friB^^^^^^^» 

m#&4 1] . 

ZnH. 1JK^%JBJL±2. 5^%mt t> Y. Tb. Dy. HoRVErH4 
[1*S4 2] 

Zn^O. im=f-%&±2. 5Hf%mtL, Tb. Dy. HoRVErHftiS 
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11(1*31 4 3] 

Bl*3£4 1X114 2£i3V»T\ UtrtESaiJIlXH, JE3§. #ffiU E C A EXtfBI&JllX© -? 
4 4 ] 

»*314 1X14 4 2£*JV>T\ miBMJnXS:ffoT3iiJnXi»*^axei±, 1frfBv^*v 

^A-ft^tfjfitt^wffiL^oTajnxw^sxs^D. fftuLaa^i 5o*cm± 

[W*«4 5] ^ a , 

W*E4 1X14 4 2 K&^x. frlB3ftlnx«:fro-caft]tax«j«:^*xstt, iKriB^^v 
Hl#£4 1X14 4 2Kiv>^ ■Btrffi?iinx^ff^-c5iAnx^^fp^x@}i. itesv^v 

* A-fr&ft&ttK E C A E £^to rfflli^SIlt* 0 . frlflE C A E Srff 3 BUO 
■JK^l 5 0*C£LL5 0 omT, E C A E 1 ;U»±t* a^SHltt 

V^*^*A^:&Of!lii:£*fco 
[»*S4 7] _ 

st#*4 1X14 4 2 n*3v^-c. triaaiijnxsr^fo-csiipxwsrf^sxeji, iws^^y 
a g l tfcbnx * fi 1 o r 5 1 feinx% * ft s x@x* * *> . Htrifi3 1 ifc&nx £ tr d IS 

©sm*»i 5 o"cm±5 oom, nr»9i*kJpxo»fiir«i>***2 5%JBun?***ai 

HfcJ£S4 i~4 7«v>i*tL*»— sk*v»-c. HffB3llniX!»*^*xeo^^, HOaBaiDX 
im^m 4 9 ] 

'cmx-?*^ Ms^waiMXi 5 o o #&t^* a 

[H*S5 0] 

W*S4 1 ~4 90V>"ftt^— £fc*5V*-C\ tir#^*vtf A#&«Ht«Mi, La. Ce 
, Mm. P r. Nd, Sm, Eu, Gd, Yb, To, Ca> Si^Mn, Zr, TK 
Hf, Nb, Ag> Sr. S c RVA 1 frh t £ Z&frbM1R21XZ>&'% < £ *> 1 ffi<^7G^ 

04. o K^%j&Tt** a WMKram-^* -> * A-fr&otHt^tfe. 

CSK *nx% *ftsigiow^ twriB v ^ * ~> ^ a Hit » * <D WU 1- * ^ t * o r 
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[0 0 0 1 ] 

[W*&#] 

[0 0 0 2] 

;& v> tt g SWB&ft fc L TfeiS L&fe tv^ Q 

fJ&®-ei4. ^ttftflS^flat©*:*^ ft$M&5ft&& (RS-P/M) 
3*1, #HI*t<7>**J 2 4 0 OMP agJKoSiftWV^^V^ ti& 4 3 fcfc 

O /wo 

[0 0 0 3] 

7^->*A*4fcU, Mg-Al*, Mg-Al-Znl, Mg-Th-Zn^ 
Mg-Th-Zn-Zrl, Mg-Zn-Zr|, Mg-Zn-Zr-RE (^r±«7C^ 

i*L^OlftaftX0 r *«l14*^i-*^^*"> , >A^i: LT, Mg-Zn-RE (#± 
[0 0 0 4] 

MfifcfclRl] ##3 2 3 8 5 1 &^r<km (0 1 ) 
2] #^2 8 0 7 3 7 A-W^Wl 

3 1 2002-25637 O^teW. (WMUfl^lSBB. HWJ) 

[0 0 0 5] 
[0 0 0 6] 
[0 0 0 7] 

[i&@£fi?&-rart:ie><a^:] 

[0 0 0 8] 

jjbrb a *iM§fciR&*aifcrtWtt^*^9 zn£o. 
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1IWU2. 5l?%mtL, Y. Tb, Dy. H oRVE r 3 
^S*L**frfc < 4 lftOx**^W-C 1 . 0HH=-%J2U2 3 . 5^f%£lT^tt> »«B 
#Mb if* h&Zo 

10 0 0 9] w ^ o/ 
JsHT^JfiTU, Tb, Dy, H o WE r < * 1 *^>7C* 

[0 0 10] 

[0 0 1 1 1 

ttT^tL. Y. Tb, Dy, H o RVE r frh % M&tt < ± *> 1 

7C**^tt-Cl. 0^%£Jl±3. BK^JBTFMTU La. Ce. Mm, Pr, Nd 
, Sm, Eu, Gd, Yb. Tm, C a. Si. Mn, Zr, Ti, Hf, Nb, Ag, 
Sr, S cXtTA 1 < t 1 iO^i^ttt 01?%® 

2. 5M^%JaT^tL, WMg^e>i"5, J.o*±(fi7C*0»'&** tf ? 1 . OIR^ 

ft. Mm (5r>a^;v) fctt, C eS^L a *±^ifSllc©t±«xt^S 
[0 0 12] 

*»W^#*l«atK?K«8tt^^^'> , >A^t4. Zn£0. lM?-%^±2. 5«^% 
BLT^tfU Tb, Dy, H o XtfE r 4*»*»€>S^§ < * 1 ®<^7C^ 

fcY^tttl. 0H^%JSl±3. 5J^T-%mT^L, La, Ce. Mm. Pr, Nd 
, Sm, Eu, Gd, Yb, Tm. Ca. Si. Mn. Zr. Ti, Hf. Nb. Ag. 

s r. s cWa i frb%2>&frt>m$i-£tiz&% < t & i moyum^^nx o 

2. 5HH L %&T-^TU 5Sg|$/& s Mg^'b$i<?. B.o*±^*0»-&«* f 1 . 0^ 
[0 0 13] 

Mm. Pr. Nd. Sm. Eu. Gd. Yb. Tm. Ca. Si, Mn, Zr, T U H 
f. Nb. Ag. Sr. S cXtTA 1 5&»e>fc*«M»fc«^3*L3^fc < t * ia^7C^=Sr 

^•tt-e o %s 2 . 5 b«p%j&iit*# t. R^±m%m<Dm^M^ 1 . 0 

£ t 7&*T? § & o 
[0 0 14] 

^JHIKffiiftaiaifctttt^^^^^A^tt. ZntO. 1 HH^fiLt 2 . 5^% 
J^T^U Y. Tb. Dy. H o&tfE r < 1 «0> 

A<a-#«tf&i»*f£»K ttrlBv^^v^A^ii»^^px^ i fTo/c#:w3iipx^{4. nr 

[0 0 15] 

^f&Wtc^SlfcaKKSWtt^^^^^A^tt, Zn£0. im=?%&±.2. 5If% 
J^T^L. Tb. Dy. H o WE r frb "bji^S < t & 1 ttOTC^ 

fcY*<frtf-Cl. 0J1^%J^±3. 5l?%J3lTttU SOTg^f.lt^v^^V-? 

A-^ji**f^). miB^^^'>^^^^«^*nx* 5 fT^^^5iinx%(4. nr 
an & v> x ^mmmm * %> . 

[0 0 16] 
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[0 0 171 

Mll^f^SWO. 1 // m£li 100// m£lT-C** i Lv> 0 
[0 0 18] 

2 5 0 M P a a±f* ^ i t LV> 0 
[0 0 19] 

^HJ^#^^3iKiSHttv^^v">A^(i. Zn£0. 1H^%£1±2. 5K^% 

&T#*U Y. Tb. Dy, H o 31 r frh % 3 *L*4?fc < £ <§> 1 *0 

© k & v> x^mmmmmM<D^m.m.^ l . 
frsBfisaiaiiSiiofesaift^^ttJittatt o . i? mja± 1 o o ^ mwe^ a 

[0 0 2 0] 

^f&WfcteSftMlftWte^*^**^**- Zn£0. ll?%a±2. 51^% 
KT-fi-tfU Tb, Dy. H oWE r ^<bfc£fM*<b^£*i&^fc < *> ltt^TC^ 

t»BftH»»»*5S*»ott*«W#«**W: 1 0 %m± ( «t 4 L < li 1 5 %»± 
) *cab 

frI5M^*il#3t^^^^^¥^ H H H ^#« 0 . 1 ft m£l± 1 0 0 ju mfilTf* & 
[0 0 2 1 ] 

*»Wt«*i*aiaf*»ttv^^'>«>A^tt, ZntO. 5®^% 
fiHTMTU Y. Tb. Dy. HoRrJ f Er*5>44»*?)l«$^«:< it ltO 

tna«jS3H««#a*#>ottji«[ofl«^*tti o%m± (^ff*L<iii 5%a± 

flKftjS^a/im^^^^MW^M^^^ 0 . 1 a« ma± 10 0// mjaTt** * 
[0 0 2 2 ] 

*HW^#SlH3i«^«9l4v^^i/^A^{i> Zn£0. Hg^%m±2. 5HC^P% 
JSLT^U Tb. Dy. Ho3trfEr^fe*S»3^?>a^$tL*^4< t * ia©7C# 
fcY^^fj-ei. 0M^%JSJl±3. SM^JBIT^U Wgi>^^7^^ 

ltfiaftOT«*M^#o^ B B H ®^#a^}± 1 0 96JGLL ( £ *) &t L < tt 1 5 

ttlSE^ 2004-3122098 
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mzMkmmmMikvm&m^^&ikmm* o . 1 o o M m^T-c^a 

[0 0 2 3] 

*»WtmSlftaiflPlft«Jtt^^ , *'>^^^**- ZntO. 1 2K^-%£Lt 2 . 5S^%£1 
T^PTU Tb, Dy, H o XlTE r < £ *> 1 M<D7umt 

) 

ltrfBft^^«®#3t^^ H H Hmi^^¥^^H H H ^#ti 0 . 1 n mJ&Lh 10 0// m^TT** 

o 

[0 0 2 4] 

*5&MK«*l6SaftK?ai»tt^^^'> , ^A^I± % Zn£0. ll^^lB. 5HC^% 
JSTF^U Tb, Dy, HoX^E r*»feft*»*»e>S^$tL*^*< fct ia<^7C3!E. 

A £>&ftjf ft fcffc «9 . MIB^ -> * A -g^flttiW t-ECAE^rtro tz^wmum ti> 
# S 13 & v > X S J^HI «it <r> ft B s &Jft £ * L . 

) -C*«5> 

tulBft®Waii»^^ft H B Hmi^^¥^ft H B a «{i 0.1// mM± 10 0// miTfC** 

o 

[0 0 2 5] 

*»MP#*WSIKl*l8tt'^ /*?">A^li, Zn£0. lM?%a±2. 5M?% 
SlT^tL, Tb, Dy, H oOT r fc£#*&»#$*U>4?>3: < 1 ttOTcSt 

a te&m&Ms *) . Htrffi^ > 9 a &&ffi&yo iJtednx *^ o itsdrax* 12 

miBSS»3«*#?t^ftH B H ai^^¥^ft H B H ^@{i 0 1 // mM± 10 0// m£lTT?*4 fl 
[0 0 2 6] 

*5&Wtc#S*3iSE*©tt^^^'> , >A^(±, Zn£0. 1 jR^JBLh 2 . 51K^% 
JSLT^U Tb, Dy, H o RVE r 3><b ft*»*»6«R« tl&&% < £ 1 «Otc^ 
t Y^^-fttrl . 01I^-%£Lt3. 5l?%^T^tL, WMg^e^vny-) 
A g^ftjf <ft tfTSBT * ~> * A &&mWfo £ 5 1 tfeJnX «r tr o & tf> 5 1 tfctaX W tt 

t5iaftjSM*#3tOft B B B ai^^¥*&ftH B H ^#t2 0 1 // m&± 10 0// m£lTt*i„ 
[0 0 2 7] 

®WXtt«flBaWniX«»tf5Vfy *-^^8RK**6 0Hv&±l 6 OHvftTT'^^it^t 

4fc, 2js:^H#^^5^^i«9ttv^^v"i7A^H^v>T> ItrlBWm ItfsBffi® 
%X{±frlB»X^ii> »ffeS&JK**2 5 0MP a£llt*4it#jfiU»o 
[0 0 2 8] 

JBLT^U Y> Tb, Dy, H o r *t4^4 < i: U t© 

A-^W»jt»*-ftO, TKrE^^^'>^A^«F^t!filraX*^r-3TSftipX!»*^«9N tfr 
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[0 0 2 9] 

J^T#tL, Tb> Dy, HoXtfE r*?»fti**&»?«#tW< i * li«5C* 
[0 0 3 0] 

^ B B H a^^¥^^&#^0 . 1 fi mJBLb 10 0// mJBrpC** £ * LV> 0 

[0 0 3 1] 

-X®£tf s 6 0HvJ^±16 0HvJJJLTT?*Sifc3W* Lv> 0 
ft** 2 5 0MP aJJlJit^^Ci^t LV^o 

[0 0 3 2] 

*5&Wfc#*1fta£l*t!M4^**>*A<££l:]\ Zn£0. ll^ : ?-%a±2. 511^-% 
JJJLT^L, Y, Tb, Dy. H o&^E r ^h^^m^hM^^^ < ± 1 
TcSRfc-frtl-Cl. 0M^-%J^±3. 5!^%aTML, WMg^^Wvn^ 1 ) 

1fEfi«»3«JMIjt*»oiBfS3e©#a^l± 1 0 %JBl± ( J: <9 0 £ L < \i 1 5 %m_t 
) -C£*K 

trlfiftJS^aii^O^a^OW^B^Mti 0 . 1 // mm± 1 0 0 /i mftTt-* & 
[0 0 3 3] 

^mK^^mm^m^^^'y^^^- zn&o. im=f-%&±2. 5m=F% 

kYt-MI-Cl. 0M^-%J^±3. 5!?%^tt. WMg^^^n^-? 

#u 

) T*&l9. 

tESiaitIfl©^B B a »^ sp^ttfilfcStt 0 . 1 // ma± 10 0/* m^TT* & 
[0 0 3 4] 

*5&WKl«*ll5Si6Klfi5®tt^^^">^A^tt, Zn£0. 1JDK^%ELL2. 51?% 
ETF#^U Y, Tb. Dy. H o ^tfE r -fab «r4#*»fe«#5* ft*/!?* < i: 1 ffi<Z> 
5n**^th-Cl. 0H^%m±3. 5H?%^TttL, »Mg^«^^v^ 

»k itriB^^^v^A^apt^^ffS^^roTm^^f^^. striae 

tttiE#2 004-3122098 


8&m 2003-395905 


6/ 


miBftSMM««^iftaa«^¥*&i»*3&S« O.l/i m&± 100// m&TT* £ 
[0 0 3 5] ^ / 

JTF-£*U Tb, Dy, H o RVE r ft4»^e>«^$ M&tk < fc % 1 «<£>7nlt 

twia*Hi8aJiflm*»ottfitt©flc«fl-*tt i o %m± ( * * l < « 1 5 %a± 
ittiBft«»«w*a«)tt*aii©¥*&»*tte»i 0. 1 // mm± 100^ m^r-e** 

[0 0 3 6] 

*»9IJw«l>lfisaftjKift«Stt^^*'>f A Zn^O. l®^-%m±2. 51^% 

mT#*U Y, Tb, Dy, HoRrfE r *fe«:*»*»e>a^«tt*^4: < i: 4 1«© 
X^^^-ft-ei. 0^%m±3. 5M^%J^T^*L. ««#Mg*6*4^^^f 

a -£-^#Htt> 19 , ^ * v v a &&mikm k e c a e o -cawnxw »? , 
ff IB5Ainx% * fr o «<osftinx» at, # ffi & ^ t «Ji£B*f ofe a felt 

) 

1triaft^MaSM^^H H B a^^¥^^H H H©#t4 0 . l // m&X l 0 0 M m^TT?* & 
[0 0 3 7] 

UT^tL, Tb, Dy. H o ^tfE r ^?>!5:Si*?>M$ *L*:5i?& < *> 1 S^TC^ 
fcYfc^if-Cl. 0Hf%JJJi±3. 5M^%J^T^U. WMg^^S^^vf 

a -e^nat* * # D > Btria-7 ^ * * a <fr&it &4fe cecae^ot 5&flnxtj * # 19 , 
tte*»««»*a*»^*Ait©flai»fl»*tt 1 0 %m± u u < « 1 5 %m± 

) 9 , 

miBftH^«e«^^^H H Hffi^^¥^^ H B H S#{i 0.1// ma± 10 0// mlTF"?* & 
[0 0 3 8] 

2fs:|&WtC#<2>^«^tt"7^^->^A^{±, Zn£0. 1 JFf^JJLt 2 . 5^% 

aT#*u y, Tb, Dy, Hoxo f Er*e>&we>a^ita^<fc4iao 

A *ffc«K ltrIBv^^^^A^-^«^5l»x^tro-c?l»x%^^i9 


SB 7 

iirewijH«»#««>»*j|ft»oTO«f*ttatt o . 1 // m&± ioo M mart* * 

[0 0 3 9] 

•^f&M^SrtSAKlftiSttv^^^^A^ti, Zn£0. lJF, : f-%^X2. 5l^% 
BIIT##U Tb, Dy, H o RtfE r ttZ&frbmiZ tlZ'J?* < t i> 1 ®OTG^ 
Y 1 . 0^?%»±3. 5Jl : f-%mT^*U, ^Wg^^*"7^'>f 

tBiE# 2004-3122098 


!&m 2 0 0 3-3 9 5 9 0 5 7/ 

a z ft 9 > twria v ^ * -> ^ a k 3 1 m Jul * ff o t 5 1 Sdraxw * ft 9 

o 

[0 0 4 0] 

®*XI±«T8BSi3niX»0 £ ? * -^flUt** 60Hvm±160Hv JJITt?** £ tf*SJ$ 

mximumiaJim^ n03kg.&2 5 omp afii±t*4iWi lv^o 

[0 0 4 1 ] 

ftttti^ La. Ce, Mm, Pr, Nd, Snu E vu Gd> Yb. Tm, Ca, Si> 
Mn, Zr, Ti. Hf, Nb> Ag, Sr, Sc^Al^^^^^W^ 
&< tt> ljffiO7C^«r^-W-C0m : f-%j®2. 5I?%^Tttt, Io^±i7cfWit 

[0 0 4 2] 
[0 0 4 3] 

*m%K%&mi&m.is ! m l &'?y^*s i y A^©«sjstt, zn&o. n?%^±2 

. 5JEf%JJlTML, Y, Tb, Dy, H o ^tfE r tf><b *U>4?£ < 

v -> * fcffc* Xfi t * 

ir IB v ^ * v * a £^t&3&« k s&bnx £ fi 1 o t sjitraxt/ * ft & xs k . 

[0 0 4 4] 

^l§^#^>^JSJ^i9ttv^^v>>A^O^at^&{i> Zn&O. 
5W^F%J01T**U Tb, Dy, H oRtf E r *&&*W*e>«f?3*i.*^* < t * 1 

a^TG* k y * ^-tt-t? i . o sL=f-%&>± 3 . 5 art* l > mmm e 
y**stj2» -&&mmo x^ t , 
ff IB v ^ * 5/ * a k MX Zftoxmnxm*ftZTM£, 

[0 0 4 5] 

fc»inx*fn ztKX*), &2rox&o»irax%<&«sxa r HHfc3& 
K*atiBX«ro»ifi«^jfc'<TiRi±$-** it«^o 

[0 0 4 6] 

, ffi@> fftliU ECAEZtU f 3I^PXO^*>^*< k*>— ofcfr? i^Sitt 
[0 0 4 7] 

XftfcffcSXSWU tWBv^*5/^A^^iftW»cWajL«rffoTBlJnX«*ft*Xfi'r 
ffffiLIS^l 5 0t:m±5 0 0*C&T> #tBtlcJ;^>if®M^^5 0%m±"t? 

[0 0 4 8] 
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ft o X 5£traX$> * it £ 18 »± , fllBv * V A JE2£ £ ft o T 3&;&nX^ * fP 

SXS-C*!K JE®iaK3&«l 5 0*Cm±5 0 OtfilT, EW2 5%m±-C&S£i: & 
nj" 

[0 0 4 9] 

1t o -c a*nx w * ^ * xs . mie y * ~> a &&mmo cecae^ot sajnx^ 

*ffc*XgT?**K 1ltrfBECAE*fTdRS«>»K#l 5 0 5 0 0 *CMT\ ECAE 

[0 0 5 0] _ 

ft o x m ianm * ft & x® it . if la v ^ * -> ^ ^ W § I Stinix £ ft o -c g I jfc&n x 
wm'ifif*^ mis5ittx^ftoi^<^sjK^i 5 ot&±5 o ormr. H&sfi5l 
4fetnxo»flii«^5& t 2 5%M±t*^>: t fcirt£-e&£o 

[0 0 5 1 ] 

ho ztiKXV). «k»«tfeo»iinx»©«*xrfi^»**»«aitrKifc^^*^^^-t 

[0 0 5 2] ^-.a** 

lc^S«rftd^O«SS.S«l 8 0*0^X4 OOmTt^^ fcftWHItt 1 
±1 5 0 0^Ttl)K^fi Lv^„ 

[0 0 5 3] _ . 

L a > C e> Mm, Pr, Nd, Sm, Eu, Gd, Yb, Tm, Ca, S 
i,Mn, Zr.Ti.Hf.Nb.Ag. Sr. S c RV A 1 h tk***bWRZ *- 

j/j?4<tu jnoxsRfc-frtf-e o 2 . 5 jk^ %£it^* u K-om±m-xm<r> 

1. 0S?%S4. OJK^roJ^T-e^^o 
[0 0 5 4] _ 

~> 9 A *<ft*X£ HulBMX^ fcffc £ Xg © IB K , BiffB^ ^* -> * A 
[0 0 5 5] 

2:7&*-?#So 

[^=SrHife1-*^«6w^] 
[0 0 5 6] 

[0 0 5 7] 
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[0 0 5 8] 

*e»Jft*3 5BXIi4 5BfiLh©«ktr*9. tf±j*5B*li, Y, Tb, Dy, Ho^Er 
[0 0 5 9] 

[0 0 6 0] 

*fcM»^«**0. 1 «^%*«, X»±#±»5c*0*«« , 'fr«-C 1 . OlTf-% 
OTP1£0. ii)ffit<liO. 5Ii^%tU ^r±S7C^o^ff^«^T 

&m%.V*m®.<7)Vijz\*m%itf 0 . 5-1. 5^%i:^v^If i:^^o I^W 
0 5 JI?-%#S^i3V^T^r±^7n»^«»^ < & * a&fl^ftTI" & * ? 

[ 0 0 6 2 ] 
[0 0 6 3] 

^W*I«2CJ;^v^^C7A^fc LTti. Mg-Zn-RE^mM 
g-Z n-RE-Me|vnv^A^W^5o liU Me 14L a. Ce. Mm 
, Pr. Nd, Sm, Eu, GcU Yb, Tm> Ca, Si> Mn> Zr, T U Hf, 
Nb, Ag. Sr. ScRVAlfrh*Z&frh&&2ti>&&*<£bim<n-x*"e*>2> 
o i^Me^tili0il?%I2. 5HWTttSo i&U #±«7G^O^** 
141. 0®?-%j@4. OJK^%J0lTfci-*o Me**in-f *3l**»tt**W^*: 
it, HOttlMt^it^lSo Mm (?r>i>^^) CeOT 

[0 0 6 4] 

(HifeO^S 3 ) 

il^ff 1 Xli 2 O 5> ^ J -7 '> A L L > v ^* * ~> * A 

^i^^o ***©**««i± o . l-ioooK/mn, ****ii2 

flitch 9 fflLfc<><0*fl§v>"C<i>&v»U ^^^->^A^^5t%«r^0lj1-*ii:^J;oT 
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[0 0 6 5] 

{ftftfJU EC AE (equal-channel-angular-extrusion) iflX&> ffi^&tfBIfeSrfflV^ 
° fltnUci£^nl£3f fftHUaK* 1 5 0X^X5 OOtHTtU 

[0 0 6 6] 

ECAE#PX&(±. 4tMVfc**A1-*fc*£'***KtW*^#ffl*9 0 

M*S^tt^tL7t^#:^#^^T^^o E C AE<Ds*X®%Lt LXtt 1 ~ 8 
4 IVo E C A E OtnlB#<9*SjKte 1 5 0 "CmJi 5 0 0 WXTtmt L^ 0 

£&KJ:&3iit;&nX£^«£-te. J±3£iSK£l 5 0^U5 0 0^TtU J±T^£ 
[0 0 6 8] _ 

3it*drax&- ££3fcDnx&^ d dmmn^n ^ mourns 1 5 ot£i±5 oot 

[0 0 6 9] 

( i *» » * L < t± 1 5 %&_t) fc 4 «3 , «TIB«fl«*»«a©Wtt*«ff « 0 . 1 ^ m 
JELJil OO/imttK^o tWB»ftlX»©lfy*-^WK»i6 OHvJJLtl 6 0 

Hv£JlT-C*iK tMriB5lllPX»Ol*ffcaftft OIKKIfcfc J: SBHttS*) li2 5 0MPa& 

[0 0 7 0] 

aiwi 8 otja±4 o o*c^t> 1 s*m± 1 5 o 055- (^2 4 

5 ism) £inibSo £o^a*iTo^oaiJnix%icov»-cti, mMmzfr^noffi 

0.1^ max 100^ mjrn?* & «, 

[0 0 7 1 ] 

ffl * v ^ * * *awjc*«tt^ ^ * ^ ^ a tr-e osit^^ * * - 1 

[$ffc£U 

[0 0 7 2] 

$mW 1 T'{±. 9 7 SL=f-%U g - 1 ^% Z n - 2 Y 60 3 TC^^* v * 

[0 0 7 3] . 

£Jfe*f 2 T»li, 9 7 M^%M g - 1 Z n - 2 JKiF% D y co 3 tg^"^* *> 9 A-fr 

#dfc#83TTii. 9 7lf%Mg- 1IT%Z n-2JS?-%Ho03^^i/'>A'& 
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«^I15t4. 9 6. BI^Mg-lJI^Zn-lI^Y-l. 5R^%DyO 

mmme^it, 96. 5lf%Mg-l^%Zn-l^%Y-l. 5^%Gd© 

*Jfc«7-e»4, 96. 5g?%Mg-HS?%Zn-lIW-l. 5IT?%Er«> 

[0 0 7 5] 

*lfc«8-ett, 9 7. 5Jl : f-%Mg-lM?-%Zn-2JE?-%Y-0. 5^% La© 

SSJfrW9-CW\ 9 7. 5JS?%Mg-0. 5^%Zn-l. 5Jl : f-%Y-0. 51^ 



k; 

|»Jl0ttt, 9 6. 5Sf%Mg-lS^%Zn-l. 5l?%Y-lIf%Dy 
JtUfllKtt, 96. BIWMg-lK^Zn-l. 5MW-l^%Gd 
SUfrWl 2Tli, 96. 5JK^-%Mg-lM?-%Zn-l. 5l?%Y-l^%Er 
3-C(4, 9 6If%Mg-lI?%Zn-3Jlf%Y©37C^^^y^A^ 

[0 0 7 7 ] 

Jfc««lTli, 9 7F^%Mg-lI?%Zn-2^%La037t:^^->f^^ 

Jt«« 2 t?fi. 9 7 Jf.^%M g - 1 Z n - 2 Yb©3 TCifc^^v ^ A ^ 

[0 0 7 8] 

mm 3 TN±, 9 7 M^/oM g - 1 W&% Z n - 2 Ce©3 7% "> 9 A <fr 

JtWJ4f(i, 9 7H?%Mg-lH?-%Zn-2^%P r © 3%*^*v* A-fr 

ttWJ 5 "Ctt, 9 7 Jf^%M g ~ 1 Z n - 2 JDR^N d <£> 3 TG^v* * v * 

ib«£^ll6t?}4, 9 7^%Mg-lH?-%Zn-2^%Sm©3%I-77^>")A^ 
^fe^ V* & o 

&MM 7 TM±, 9 7 M r P%M g - 1 !&.=!-% Z n - 2 Eu©3 7G^^^'> * A ^ 

Jfctt-W8T?ii, 9 7S^%Mg-lI^%Z n-2g?%Gd0 37C^^y^A^ 
^tfflv>S 0 _ „ „ , , . . . 


itgcfH I0m 9 7 H^%M g - 1 Z n - 2 KiP% Lu«53 7**s*7l* 
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10 0 7 9] m „ 

[0 0 8 0] 

ij ffi-fo i©f^t/:iM©aW^SEM, X R D J: o "C^o fc c - 
ii&^ttJia&fc^XfcEl 1 -HI 7 Ktf-To 

[0 0 8 1 ] _ „ 

i^^SfiTV^, HI4^i4. HJ&0J8. 9^^ H B H M^K^^tLTV^o HI 
XJfcffll 0-1 2C0^ H H a ffl^O«^^tL-CV^ o HI 6 KJ4. Jfc®#fl 3 ~ 1 0 

[0 0 8 2 ] 

. Jfc«t« 1-1 0S.U f ##^J'?-tt-rtL«D-7^^v"i' A^(4MTO^#it^^^^^ s 
[0 0 8 3] 

%Jfe«i 1~12 RtfJttfcfll 1-10 Ztl^tlVgi&mMfrb &~f<D £ rt*iSB3 tL^o 
Mg-Z n-RE 37C^5t^-ei4. RE#Y, Tb, Dy, Ho. ErCl^CS 
JgfflSffifc&iWJfcSftS^fcWU RE^La, Ce. Pr. Nd, Sm. Eu. Gd 
. YbVWi&te&mmmmmtfl&f&Zftte^o Gdli, La. Ce, Pr. Nd. Sm 

. eu, Yb t'j?Lmmm%-ox3s*), Gdoiia (zmM 

fliaii»*$tL»^*», ftfflJWa»«5S«r^J«:i"*7n*^**Y, Tb. Dy. Ho. E 
rtO^»-et4 2. 5K^%^feS«aaa«*3ijWJftS* L S («^!I6. 1 1 #M 

) o 

La. Ce. Pr. Nd. S m. Eu. Gd. Yb. Tmt4. Mg-Zn-RE 
( R E = Y . Tb. Dy. Ho. Er) fc8Siir*-*»#fctt^ 1 JK^J&Tfc fc, SSW 

mm m&oT&WL * «» if* v> 0 

[0 0 8 4] 

mm i o^*to^ H B a *iS{4 10-30^ mmm-e& o . 2 ^t»M^,f a *£ 

#{i 3 0 - 1 0 0 ft mgHt* 0 . 3IM01I 1 <7)mMM(Om^mt 2 0-6 0 /. mf* «9 

F*3 cm £ *f a » m t T v> fc o 

[0 0 8 5] 

(Hit** <o tf y * - * «Kffl&) 
%mn 1 . 1 S.tfjfclfcfll 2 ir^fi^MU & tf * # -XWfe&Mfc 4 «3 M L 

ittfrW 1 <Dto&ttO * * * 7 5 H v T-afe 19 . Jtigctf!) 2 <£>Hji*tO if * * - 

^HK(4 6 9 HvU*!)> jt*«l ^ 7 9Hvt*o^ 

[0 0 8 6] 
(ECAEinX) 

JifSCD^ife^fl 1 Xtfifettfl) 1 . 2 ^Mf^COm^M^ 4 0 CC-CECAEUnXtML^ 
o ECAE*nXi£{4. |Wt^*^i**«r*A-t*^*6K:^ftttt3|B|-fi#^rlfil*9 0 
jR-fomiK^^^^^ffi^-C. ^i»Sr4ISO t 8|in?ffofco CKDl&OiHIXJfclSFIi 
2 mm/#^— ^**o 
[0 0 8 7] 
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(ECAEirax^e? 

ECAEtnX**Lfett»*^y*-^«KI«fc^J : DMl'*' 4 0OECAE*nX 

^ v * &mt 1 otw** 8 2 h v . 2 7 6 h v > 

tl«l« 5 9 6 Hv^l)> ECAEJnXltf^»3t#fcit^t-Cl 0-2 0%« 

^-fc ta i: A>^®^ fcgMt »i* *o 
[0 0 8 8] 

(ECAEiiittottfifflffc) _ 

ECAEUDX*ttU7ttt«-OJaaft«»*SEM, XRDKi^Tfrofc. 1 > 2 

^SnX#^i±»«*L-rv>/>: H B atBfe«^m^-^-^ilf^^ «*H t 
•CV»*o»wWU «^lJ10inX*i"t?(iH B Bm^{iM^K^tL^>^i:^<. vh'J-^ 
^tg^fcifco*:* 4»Kf*5t>fCv^*03WI|B$jrfco 8 0OE C AEflnXS: Lfctfc 
^--Cti, 4 0OE C AEflnl* Lfcttfl-fc « i: A.irm^t'^bti=&^^ 
[0 0 8 9] 

(ECAEjJHX#03l3M&lfc) 

ECAElnl*lfcU*:tt»*3l»taiKJ:DIHffiUfco 9l3Sf*IfcU\ ffffi UfrfaWL 
T¥fTfcjWW0 k 'f*J*]*5X 1 0~ 4 /JffrWfcfrTfrofco 4Btf>ECAEflnX£Lfcf* 
Jft©3l3MH*fcov*Ttt, JfctfcflIU 2 ©«WCi±2 0 0MP aJaT©*ftJ6*fc 2-3 
%0#tfL^$*V>OK*tU H»J10«f|-T*i±2 6 0MP aOfliffcffc&fc 1 5%0 

a* ksms-t s #1±T? * o o 

[0 0 9 0] 

(ECAEiniWM) „„ HH ^ 

9iailttfcKJ:«l*fWS*tt3 0 0MP a £ T|6j±T?§ & iiWofco 
[0 0 9 1 ] 

£JfrWl<a*H£*i-*3 7 5TC*T?ECAEOinXafiE«rT»f*i: (flJ-fcfSJ&fll 1 
tf>»3i#£4 0 0TC-Cttft< 3 7 5 4 HI <DE C A EJDX& Jfc*T t) , ^»W1®EC 
AEflnX^O|«JfoDf*3 0 OMPai: 1 2%O#tf*^Lfe 0 *U, ^ECAEiD 
X*JfeLfcf*#fc2 2 5toiJai*»tii:i:i^ 3l»IOfcK ± **«iS»tt 3 2 0 
MP a 4Tlftl±Tl*ikOTIBSiifc. 
[0 0 9 2] 

1 3 ©«Hfrfr*fc©fl«ffi L) 
UttP 1 3 ft^ifliI^#o 9 6 m*%M g - 1 Z n - 3 JK 

#9 0%, WtBLiSE2. 5mm/^*ftT?flffitllDlLfco i^flffilf^nv' 
^&£i3V>T4 2 0MP a<D3\$mftMmt 2%OWZ7pLtz 0 
[0 0 9 3] 

[0 0 9 4] ^ 

[mi] mmmi, &m.miRV&mm2ztirti<DmMtf<v&&M*^^mx 
m°2 ] mmm 2-4 ^*ifii©*s#©8fiia«*5t?ifc*4o 

[®3 ] #dS#) 5-7 >?-tL-ptLW»3t*t^^ H B H M^ : S:7ist;^-e^'So 

[h 4 ] mmm s %xf 9 zti^MM&tt^&Mz^^MxJb %> 0 

[HI 5] 0-1 2-€-tL-rtLO»^#<0^ H B H |ii^^7^-r¥*X"^-l>o 

[©6] Jtra3~i o-ett-rti-^iiit*t^^ H B H« : S:7]N-t¥X'c*.^>o 
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